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(54) MEDICAL SYSTEM HAVING TULOBUTEROL AS ACTIVE SUBSTANCE 

(57)Abstract: 

PURPOSE: To obtain a percutaneous medical system for treating asthma, simply producible and 
handleable, capable of avoiding loss of active substance and safely dosing an active substance in 
the best release ratio and tolerance. 

CONSTITUTION: This percutaneous medical system comprises tulobuterol or its pharmacologically 
permissible salt as an active ingredient and is composed of a backing layer substantially 
impermeable to the active ingredient and at least one matrix layer containing the active ingredient. 
The matrix layer is constituted of at least one styrene-1 ,3-diene-styrene block copolymer. A 
method for producing the system is provided. 
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1 

&< tt>— 3©Vhy y *XB£&#T*lfc»8aE« 

•J ?i'Xltf / M< tfc-iffl^fw^- i . 3-vx 

> -x v y y 3 jj? ij v * Amm&mm^ 

[»5R>12] X3^>-1, 3-^X>-X5 1 U'>^ 10 

-Q&zmim 1 iEf&W&Jt&E&Ei^XxA. 
[«#Si3] VhUy*XJIttgE»*ttTfc5»# 
« 1 fE«©£feJt®fifg-8->XxA. 

1 E8©ftJf«8S&8*>X-r A. 

5 ] *TO©^ttjre*ji*s#&-*-«tt£ 

flHttlr»l/4E«OAJt«*B«5'X?A. 20 

B«©ftJ»BaK*5'Xy\fc. 

jg#'>fc< i: *>-:3©i^MMr*JIfciOAT#tEl-« 
*$9( 1 ftfr>U3E*©ifcjt8ftBft5'X?A. 

^x^fc-«(^«t$nrv^w*^i^^b4gE«© 

y D # 7-t;V t UTIBiStl £: bT V h 'J «;/ y X * fcSFft 

Tz§k$m ga«©su»«ais«i/X7-/>,. 

BfSCfc 0 V7^i:£Wrs^5 1 IE«©SJ»iSSE 
gevXxA. 

-awtan. fi^«ttSHt««^j«i©ny*>ifjifc 
isan. »«(4-e©a»*sns»*JBi^n ore 

«©SJtiSaBSe->XxA©fi)i^&. 40 

nr*a 1 2] Bfaeei5T*i***trT h u y y x 

Jf«tiM»»tt*llRIH8B«fttt'f>nj|ii]tsn«IMt9l 

i ise«©^ffi. 

[ttxais] i*&tt**©aB««vhUyi'x 

cj:t>T»6an*iwwii i*<ktf 1 2ia*©m 
c t k «fc 9 Tis&sffifflf s c: t a uz-m\z 

«Sfc«tesn*BW« 1 1 1B*©#&. 50 
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is] yh'j i/i'^ic-si^inyv 

fclSSft**** 1 1 & 1 4|5«©^-S. 
[00 0 1] 

n 7? (tu 
lobuterol) «*?&&e$ttAJMJIl©fiH£ 
*Jte#©*MMI©*»fcHU JEfc8ME©ftJ»Jfl©* 

*©«B*»fc'bH-r*. *^±ett^s&siatJS:v» 

^XJHt*6J*«**W©**«»^a< tfc-ffi©x 
1, 3-^X>-X5 1 k>^05/ynjK'jT?£r 

5. 

[0 0 0 2] 

[tt*ttff] ftJWBl&E«S'X7 l A (TTS> ETFTT 

i/T«wan&K*-cA*ftttW*©##fcBSii**ia 

T3. C©a©S^Xy-AB*J>Lfi. Y. W. Chen, 
Drug Dev. Ind. Pharm. 13, 589 
-6 5 1 (1 9 8 7) CEftSn-CfeD. 8c¥*E*lC 

[0003] HfcswanT^sflgjfefesoKas'X* 1 

A©»SCtt : 

a) *a»tt©/t<y*>iflifcK*Ulf-/t, $J3:fcS 
80. feitfa«azy hil/riWfcfWrr«JB2lii 

b) aW»fc»»U&/ty*>y , li, BUIU1f-/t, ftf 
flanyK 4iJ:tf*»i©*J«, 

c) /Xy + ^ifJit^JiOMJKEWanftlSttlMl^r 
▼ h «J y y X £ **U Stt»««Stt&JtlClSl*oT 

d) /ty*>yjBtVh'Jy^Xi©«*Tr. StffittV 
MJ yyX©*fc#«3n, «tt«Mft**rr*v-fir 

D^y-fejucjcoTffimsnst)©. 

[0 0 0 4] tt*©«4#5£fcJtttT-6fc, £©#:£© 

[0005] jmcj^-c, -^rc*^TBEai©^ffl 

^©B»fi:J:t>TiHPffl3WpaU:tt±Sft*. 
[0 0 0 6] mz, A*£«A«t«tt©lNftT»«2: 

5. 

[0 0 0 7] •A**fflfc*r«»tt4Mtttlf-*-7 
YV*hVvt>7, &Ar79V>, *rfr~J9*±-M 
(beta-adrenergics (terbuta 
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line, salbutamol) ) , -Juya-Krt ©8gteS&!BiSL/T^5. cntcMLT, fiD^rD 

XtUr'fJX (f*7-f'J>, Ih7^'J» (br -Mm&*)h&mmti&&tk%?^)i'*m-1ti!b\Z7 

o n c o-s p a smo 1 y t i c s (theophy £ 'J U- Y/1979 'J V- h-nTKUVO+l^jSS 

lline, ethophyl 1 Ine) ) . YXht ft> m&Wtt$imzmi5t<tlT%,Wit<tlT7 J 



omoglycic acid, ketotife A 0 3 7 4 9 8 0*»S&»Ta**», £0«£«tt<t& 

n) ) , rt^WXhUy?** (-fyt^hntJ^A^ MfiA'y+^^BlcSSSnfejK'J-fV^W^ThU-y 

D7-f H) (parasympatholytics £X©tHC-g-$nT^5. ig£#l3?©*-V UTtUT© 

(I para topi urn bromide)),^ 10 tf'J'f V^l^Cffiffltt. 4ftttlSd^-tC, fcitf^j-D 

» (c o r t i c o s t e r o i d s (be t ame £«UC#*U4H^%f *£*3ftT<^£. 

tasone, beclometasone)) "Cab [0 0 15] 

[0008] $\w&mzntcx7uV)UDM-vz.fte><D Biftfif&sfflKa-raftjtsatss^xyATrftoTe 

[0009] ;m&©(»HKL wcjiiif 20 $>z>. 

iz&wtztiz wyw; d t> * t > £ e \zmmontia t& [0 0 1 6] *%mz&tu& z.<Dm\m&®ntL 

£E©i9iD«:*-f. «TIB»*l5HCiE«T»5fc»fca. TfaD^fD-* (2 (•r;UH^?;U75/) -1- 

t. »*»a**ais*±o*»iiBjfcHa^»ai**ff g©-o£'>fc<<!:fc-a©#'jx? i u>-i» 3— ^ 

[0 0 10] ^fftCtt. ttfltottBSAtf&jftBA y^^O*IC%-r5SJ»i!SSES!->^xAlC«fcoT^ 

^8Sc©aatcj;5. ft^w*ir/«ii±<o^+^*ia^ [o o 1 7] i«isnT^&*oft^ift% ntzmt 

*»*©8*©«-«t»*. for, ine©, 50 ^gMSfa i/^f d-jhjtt s tomcbi 

•€-©ffl©aS©feJe)fc, att**CTTSW:i|rjRSIVtlr» UT»£*£«ifc»A*fra©»*£fe*6#"r*. 

[0011] rJWj>©fe*sig4ttDE-os T****twe«ic*afc*«rr-&t«5*t. «jei 

3 7 3 2 64 2^5, ■y-^^*-;KO-en»4EP- 6 0ft£il±©J;5*iafl!lC*V»TSA*nU^-^CJ: 

A 3 0 6 9 2 6d>6, ?|/>^rn-JKD*nttEP oTfe^WfcH£©ftBr**fc*fiMB6tt4:, • 

-A2 2 7 8 3 6»&&ftr?ft«. Ctl&©ftttfMtt2 Jt©ft»*fttt (-BS/tOifoSftigSmg) £#5* 

aO^fD-^tMCtfCfttMilS^Sft [0 0 18] *fe^CJ:4&Jt«fiji&«->XxAJ4»* 

gfcBB©B£8iS4S. CHLT«8K**UT«r»*. 40 14igjf5£;frL<J>fr< £ fc-8©X? 1 L'>- 1 , 3-v>X 

[0012] i7P>^xn-;i/ (4^W*ia >-X3^>:/D»/i73#'jv£#f avh'j^xjg 

«s^3 5^ra) ©@^©f^ffl»iiWBfii-€f5. ^©as t£*rr*. -ix«#e©Stt«j»^*aicnn^T, 

[00 13] B*ftfF£;& (j apane s e pub "€-OHWaj«*»*ai/Tt)J:V». SHtftHttT h'Jy^ 

li cat ion) No. 6 3- 1 0 7 1 6H ftti XB©«P»C-«fc##bT^*©tf ±<. ff*U<ttJ8 

d-;K fcJ^an^xn-^W.fcSfctf-*-*?- ■t3ft&B**fcUT , r h»J y*X©«Ffc*r>TfcJ: 

Sa7>h (beta-stimulant) 50 <> £©«£fgtt$R©&S« 1 75£ 1 0 0 S^nVT 



(mast cell stabilizers (cr 



[0 0 14] ^an^T-n-^OftJfgSPIJWfiEP- 



-25- 



(4) 

5 

[0 0 19] M<i:bll©^>-1, 3-^X 
> - X 5 1 k > 7" n -y V n # >J v £ £ v r- ' J y ? X £ 
WTSTT S £a3rsttttXl£3£«©H*l©Bfr*& 
«Att. #UT. HMMbJBiMfc KftKuh*!. 7 
7*\ 7*5-. yja-if^-fif, r^;wh-*>- 

*-*>>U7'Jj (melt-on-auxlllar 
y) . XV;kf77*7, *3j;tf-t©flfi©lg5!ST&.5. 

[0 0 2 0] «iiM8Mi*W$5£te (ftttt) tW« 

0»^3#'JV, ftfcX^k^-T^X^-X^k^ 
- * «fc tfX 5 1 k V — 1 V 7* k > - X f- k > 7" □ v ? 3 # 

[0021] s«tt*±i«6«tt£iBifirr 

Sfc&lc. fif^<07 , ny^3*U-7lc7^'j;^J;^ 

#U tfx^xxxJk jKU Hx^x^-Sfcte-f V 7* 
f-)Vx— r;k 1, 2 7 p n/^>v?^-;|/-7>'tf>-Kx 
Xx;k rf A. #»J:tk7*X -fyT* 

^k>— •TVT'kxajtfUT, iSUifi/X xgMkt: i» 
)VU-X$.1t\t±)Vu-X7iZ7— h7*k- h©,fc5 

[0022] agftttffMtfBli. 'O'/O 

m ?>v-mm, 3A-;k *>*x>;/7 (mo 

n t an 1 c) 8lXf;K ^yVvv ftStm. ->i7 
«y:7> JBIftttlftfcftftm ttlZtX (*3Wk) no 7 
*x-Xtt <**ft) 7tfX3MU7^n-;K0XXr 
;k ^-?t:*> (be t ap i nene) ©&##, 
*U*V7^>«Hi. ?vd>- -Oxk-ffllli. Tfe 

[0 0 2 3] SSfcKltffltt-jfcWKSm* ©&$©£# 
t»T*««»il/T^ffl-r*. *©£T©Wi, 
)Vt r-'n*->7rzy-;k ^fMtHD+J'h^X 

(7-feT— M . tf^^kflk- K L-7X3JHf> 
K, 7Xn;Hry£A;U5x-hT?»S. 
[0 0 2 4] 2Kft;9 1 *>\ ?3-7> ^>r-?MK 

'J*. *;k&A> ©.fcSJ&^w?- 

;H3-x*:fc«ktf Kyf-y. mh'J 
X h5##>K #'Jtfx;Wfc?n>J FX fl^X 

j; t; c ft ^ ©««©«&»© £ a is.mm*smm. t&\z 
^t^ft*. 

[0 0 2 5] Jttffc»6J:tf:/5X9^1f©«li»R 
(ethyloleate) *5J:Z/-€-©te©fitMK¥£ 

&tt**7;wn-;V. , *7*./-;k *5<fctf*©<|f!© 
ftt^x-f >7;m-;u©JiswKxxx;k 7*)imx 50 
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XfJK ffitett, ?<J-fen-;k 7"nifk>^'J=i- 

A7fU;W7i- K #U**XX?>7;k*;kr. 
— ?\>k tf'Jrt^-Xx^kX Ui/?>, S&Btf'J* 
^XX^k^-y^tf^k-XX^k 
[0 0 2 6] *JgHJ!K<fc5&«i&fiB8i'X-rAtt, 1*3 
^Iw^WlCfcoT^A-SftS^SfwirDTfiii^ft 
5. £©«£, SttttA. fc«fctf*©fl!3©Sii;tin 

JC» flAttKBISfcJjoTllSft*. 
± o T A* >y * k 7"® ifi <5 U A* v * k if * tt-fe 5 

»JU-X5-f^ (re 1 eas e 1 In 
e r) (#S?^tS5) ©±fcl£lf. £ft£5f 3t-ftj® 
^trft&^S^-J'a^St.fcoTgiKAs/* 

[0 0 2 7] C ffiip, «rtt©ett«ft««Jlt^« 

TTS©iffciStt1Ml««©##fc»^«»*^« 
ttfiJt?fe-5. L*->U-«!»C> 107JI3 5cm J ffli 

®(c 8 7>s 3 o m g ©saatSe^K+a-eaa. 

[0 0 2 8] SIC, ?an7yn-;Mi#*fc£*&© 
T-e©ffl*Sc©!l*»a. 7*-<;k*/fe«^*lZ'f>7" 

u>h*itnx7*K-r5^a:fc, zoma&mij&b 

TTS©KiitC3iSUT^-2>. 

[0 0 2 9] u*->u t>t>«>**y h*)Vb&mxmt 

SfiiSft. i©-«&S^»(4, *KfcjSi;T!a*fi:J: 
oTCW^ffifrs^ JlftttlPJ»«t>©Ay*>y)B* 
ittt#S^tt7*-1';Hci(g$ftS. 7"5X^-y^XiPI 
T?H»«3XP«; HSiffflx^Xh^-yfc^fSlD&x 
^Xh;U-ya^©BWtCjgaUT^-5. r©7jStt© 
j«aifS5^Sft5©(i:®^W7^ AAS^rs tt\Z 
aH4i;-5i«^X^^-3X hj9t|iaSft*©T?«« 

[0 0 3 0] *Bljll©Stt£)t&-f«©K:2tt©irtttt 

XtftC^-fejitf^ $fe«i»g©-SS€:^-^2;^TX 

5. 

[00 3 1] 

[*»*93 *»WttaT©«*fcJ:oT*t-ati:ftttb 

^l. *5EBj©^$fig-rfc©-eG^£^„ 

[0032] 1 

15 7. 3 g©#'M V^kX ¥^^Siii!j 1 , 2 
7 0. 0 0 0 (flSJ. Oppanol B 10 

0) 

"<>-tf>i8& (2 1. 3Xg/g) 

3 3. 7 gW^'J-fV^kV Wfl^SKM 0, 



(5) 
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0 0 0 (M. iSS£, Op pa no 1 B 10) 

16. 5g^'HV^l/> ¥^#^S*58 0 0 
(M. jffiS£> Oppanol B 3) 

1 6. 5gOM?TB«fe^**ttlB (M. MR«. Ez 
corez 530 0) 

110.7 gOn-^U'> 

[0 0 3 3] mm<Djm>®$s*r 

0. 9 6g^aD^fD-M-X * 

m 

mm, io» 
iiJn 6oac, 2 0# 

iSHO 8 0SC, 10» 

3ijo some, 2o# 
iijn 8osc, 3o» 

[0 0 3 6] ft 2 

0. 4 5 0 g^DyfD-M-X 

4. 47g 0@^®J)g, S^l^Y ^rtW?^ >£: 

OnjRUT (M. Escorez 440 1) 

15. 53g ©*UX?U>-#U-f V^l^>-#U 

X?lx>^Dy^Zi*UV (ffl. MM, Ca r i f 1 

ex TR1 107) 

-19. 2X^>*>|MI- 

>f;Kioo>^p» fcjttffc. SIH*5W10» 

[0 0 3 7] £S#*fte** 0. 87mg/2. 54c 
m 2 5. 5rag/l 6 cm 2 Ofi&ttttS^TflK 

»*r*»#««««JB*©6 Og/m 2 CD*g££# 

fee nv*>9m (i5^D>i0gwjxxf^ 

7*-f J» SWBSMfcioTllLfc. 
[0 0 3 8] Bfa©THS«)&J»«aBE*^X^A^!ia) 

ft#'JXXf^7*'f;«m tOTTSttj^ft< 

[0 0 3 9] W. 2 a 

4. 5 1g«» y*l/7-f >t*I/7-/>©3 
#>JV (05. MK«, Escorez 440 1) 
2. 9 9 g<DXg t l/>--fV^l/>-X5 1 l/>^Oy^ 
3#U7(fl. fflg«> Carif lex TR 11 
0 7) 

£FmS (fig 3 6 mm) <D&®£§§ftTJg<&LT 1 4 
0*CIC1«HIMM9L&. rt»«ttn«ffl©X{rUa- 
3mm) Tl^SO 1 0 0 EteTfctf 
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060. o g*2i©js«*fc«iini/&. ss£fc»*rr* 
[0034] ^^'Jn->«uxxf;V7*^;p 

(»ai0 03*n» <D±fcJBOJP*3 0 0^n> 

7 7^- (vU*V;K 2 1 OnmT0*ft«ttttl) 
[0 0 3 5] 

(mg/cm 2 ) 
0. 34 
0.2 9 
0. 1 7 
0.0 6 
0. 0 1 

u *;:Trt*«*3 0»KrtK:9 0itcic««ibft. 

(W««ttH a a k e ft!i£frVT - 0 2 T«S£ UT 1 4 
0SCTJK2, OOOdPasTfcoL ) 2 5 00 

0. 4 4 g^aOyrD-M-X 

&£ftyg«!l£2 0#Pfll 1OSCT2 5O0 

m (120gCT-M«S9 0 0dPas) **ffl*fc. £ 
0rt£$f 5 g £ 2 »J 3 - U XXx;V7 
^OMK:**, 1 1 OBECCiWRUfc <u^Lrt*Wi 

8 0 75M9 0ftCTfea**SRllBT»o&) • 

> m y« i o o*CK*j»anfc«i«t^7^ 

^7^>KI (diagonal ground s 
A? u r f a c e) SttS^f-^Xy^ (steel 
edge) t<DMV4 0 0*i7U><DM(nm!8lVm\it 

(gravimetr icanalys 1 s) CDj&gfcB 
»*a«Offl«aoa»tl/T2 4 2 g/m 2 Sflfc 
ifl, £htt»tt*H***0 3. 4mg/cm 2 ^3J:^ 
2 1. 4mg/16cm 2 -*©J/U 

40 [0 0 4 0] «tt«HO«l5Ba*tt±jS<Z)X8fC*^T 

[0 0 4 1] W. 3 Stt^KKm 
16 cm 2 ©-tftO/hfrS&JtlifiBSft^XxA^S/t 

fibfc (Ml :ftfr«ffi;0J2, 2 a : *5WJfcJ:*fc 
<D;0J6 :ffitt«fH1fJI/^t-;l/, ft*8ffi) . 
50 [0 0 4 2] #tXi/-;UbfcR«S!0«7X*»fc& 
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J»«*E*'>X^At 10 0ml 0*a»*«*fc»W 

») • 2, 4&tf8i«nft. ig«ts5f*bfc. -ne>co 



[0 04 3] 



2. 08 



4USK& 
2. 96 



2. 
2. 



1 2 
1 9 



3. 
3. 



0.5 9 



TTS 
Ml 
M2 
M2 a 
M6 

M. 4 K^^K)ft<D^«^^bTC0«tt*KOSS 
M. 3II±t?T«ji*nfcTTS^6 2. 54cm 2 CO 

&. 

[0 0 4 4] TTSt4T^X&JtO-fr©^ffl©+*« 

ten>F£ffi, J. Pharmacobio. -Dy 
n. 1 0, 6 6 27S56 6 8 (1 9 8 7) fcC«OBfT 

^fflT^^^xgM^2 om i (Dtmmm&K 

TTS 8l$fH]f£ 

Ml 0. 55 

M2 0. 

M2a 0. 
M6 

<&)V79*-M 0. 



ttfflfl, mg/1 6 cm 2 



1 1 
1 1 



8B*H« 
4.0 1 
4.17 
4.5 1 



2 4i$fW& 
4. 9 7 
7 9 
04 



4. 
8. 



0.64 0.6 9 



0. 74 



i^7*-fc«fcoT<ft£lyft. ^nttt}Sfi2 1 5nm 

[0 04 5] 
mg/2. 54cm 2 

2 4i$ra« 

0.7 3 
0. 74 1 
1.13 



45 
5 2 



3. 9 8g®S3$tfJB. V*l>74>£*l>7<<>t<D 
3#Uv («, jSg£, Escorez 44-1) 

3. 2 5^07,^U>-^V^U>-^U>^U^9 
3*UT(RMI* 4 Carlf lex TR 11 
0 7) 

0. 8 3 gC0#'M7:/^U> ¥^fl»8 0 0 
(M. SMS** Oppanol B 3) 
ft-WWl 0 0 06/^16 0flEC©««TM2 afc 

[0 0 4 6] 0. 2 l gco^^n^T-n— 

£8sjDb£o H£«4»C2 0»rai 2 0*C-C2 5 0 
[0 0 4 7] M. 2 tH«fc/ty*>yjBtl/TOffa 

\mm&zf77>9\ztt:±\iit. z<D#mm¥mz%± 

[0 04 8] M. 6 

4. 5 0e<D®M®m. z?*U7 4>t*W74>t<D 



0 4 0.1 1 
30 (fl, Escorez 44 0 1) 

15. 5 o s<dx^u>-^ v-fvy-Ts^vy^uy 

jrntfU v (M> Kg*, Ca r 1 f 1 ex TR 1 
1 0 7) 

1 9. 2%<^>MyimL 

[0 0 4 9] 0. 4 5 gOU-^^^-^-XftSBUn 

[0050] (m&wtm&T^ttextttztzfro 

fit* 6 2 g/m 2 TSeoT«ft^S^a«*^ 0. 8 9 
mg/2. 5 4cm 2 ^W5. 63mg/16cm 2 

[0 0 5 1] /ty?<0*«t*»tttt»«-Cfe»«Ufc 
Stt«Wtt^Ofc»K«ofc3E*T*oft: # M. 2fc£ 

50 ^fc. 
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[0052] &m<D$m 

■tzttwz. *%m\z&.%i'Z : Tj* m. 2. 2a&«fc 

3#'Jv£¥-# l Jv,hLT <M. 2£<ktf2a) fej: 

r (R 5) . ow**«fflUT»a-r«ttafr* 

[0 0 5 3] 09. 3 (Hg&'fffcKffl) fc<fctf09. 4 (# 

t. *%mz&zm. 2tt5fefTtt« (m. 1) 

w. 2 &\m$ 0 %<OiSttbS9-&©*tinS^bT^-5. L/ 



(7) #H¥5-1 942 0 2 

Tssirrstrst <m. 6) . ist«mufaw^f 

[0 0 5 4] *§89!©1*9Jfc&ffittfifilftt, 09. 2a* 
tt4&R£jgfKK.fc*fflH*«fctm«©tf»&mhE» 

[0055] mmuwmtm^t\tm7r^iih<D'r;t-^ 
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